Constitutively active MAP kinase kinase (MEK1) stimulates SAP kinase and c-Jun transcriptional activity in U937 human leukemic cells.
Treatment of U937 human leukemic cells with the phorbol ester PMA, activates both mitogen-activated protein kinase (MAPK) and stress-activated protein kinase (SAPK), stimulates c-Jun phosphorylation and transcriptional activity, and induces a macrophage-like differentiation of U937 cells. The involvement of the MAPK pathway in mediating both the early phosphorylation and transcriptional activation events and the chronic differentiation of U937 cells was examined utilizing constitutively active MAPK kinase (MEK1) mutants. Transient expression of an activated MEK1 construct in U937 cells was found to stimulate MAPK and SAPK activity, as well as enhancing AP1-, SRE- and c-Jun-mediated transcriptional activity. Transient transfection of MAPK phosphatase-1 (MKP-1), a protein phosphatase which preferentially dephosphorylates and inactivates MAPK, inhibited the functional effects of both PMA and the constitutively active MEK1 mutants. To determine whether specific activation of the MEK/MAPK pathway was sufficient to induce hematopoietic differentiation, U937 cell lines were established that conditionally expressed the activated MEK1 mutant under the control of the human IIa metallothionein promoter. The induction of constitutively active MEK1 protein expression resulted in an increase in MEK1 activity, c-Jun and AP-1 transcriptional activity and an inhibition of U937 cell growth. However, this growth inhibition was not accompanied by U937 cell differentiation. These results suggest that a cross-talk mechanism exists between the MAPK and SAPK signal transduction pathways in U937 cells and that PMA-mediated SAPK activation may involve the MAPK pathway. Furthermore, selective activation of the MEK/MAPK pathway utilizing a constitutively active MEK1 mutant, while growth inhibitory, was not sufficient to induce the macrophage-like differentiation of U937 cells.